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This study was undertaken to compare the relative values of 
the low level predischarge exercise test and the postdis-
charge (6 weeks) symptom-limited test in 518 consecutive 
patients admitted with an acute myocardial infarction. Of 
the patients who did not develop significant ST segment 
depression or angina during the predischarge test, the 
symptom-limited test also remained negative in 91.5 and 
91.9% of the patients, respectively. Similar results were 
obtained with ST segment elevation and the systolic blood 
pressure response during the two exercise tests with only 
2.1 and 11.4% changing from normal to abnormal, respec-
tively. 
Discriminant function analysis was done to predict the 
occurrence of coronary events (unstable angina, reinfarc-
After an acute myocardial infarction serial exercise tests are 
carried out routinely during follow-up at most institutions (1-
6), One of the prime goals in the performance of these tests 
is the identification of individuals at high risk for future 
coronary events, i.e., unstable angina, reinfarction, conges-
tive heart failure and death. Although the exact timing of the 
exercise tests may vary, most institutions perform a predis-
charge low level test, a symptom-limited test at 6 to 8 weeks 
after an infarction and yearly exercise tests thereafter (7,8). 
The value of a predischarge low level exercise test in iden-
tifying individuals at high risk is well established (1,2,4). In 
addition, it assists cardiologists and nurses in planning the 
posthospital management of patients. However, very few 
data are available on the additional value of a second symp-
tom-limited exercise test 6 to 8 weeks after discharge. 
This study was undertaken to determine the relative 
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tion, cardiac failure, cardiac death) with use of the data 
from the exercise tests together with other clinical and 
investigational data. The jackknife method correctly clas-
sified 71.9 and 71.4% of the patients with the data from the 
predischarge exercise test and symptom-limited test, re-
spectively. Combining the data from the two tests improved 
the overall predictive accuracy to only 75.0%. 
It is concluded that the routine performance of a symp-
tom-limited test 6 to 8 weeks after infarction does not reveal 
any significant additional information in those patients who 
have undergone a predischarge low level exercise test. Thu!j 
the 6 to 8 week test should be restricted to selected patients 
after myocardial infarction. 
(J Am Coil CardioI1988;12:1416-22) 
usefulness of performing sequential exercise tests in the 
immediate postinfarction period. The usefulness of a second 
exercise test was determined in terms of 1) its ability to 
enhance the identification of high risk individuals, or 2) its 
ability to identify patients with new abnormalities. 
Methods 
Study patients. The study was conducted on 518 patients 
discharged from the University of Alberta Hospital after 
recovering from an episode of myocardial infarction. The 
diagnosis of acute myocardial infarction was based on the 
presence of any two of the following criteria: 1) typical 
history of chest pain; 2) diagnostic electrocardiographic 
(ECG) changes with evolution, or 3) diagnostic serum en-
zyme changes. Both Q wave and non-Q wave infarction 
were included in the study as the type of infarction was used 
as a variable in the analyses. All patients meeting the 
following criteria underwent an exercise test on a bicycle 
ergometer before discharge from hospital and were subse-
quently enrolled in the Cardiac Rehabilitation Program. The 
criteria were 1) absence of pain in the chest for at least 2 days 
before the test; 2) a stable cardiac rhythm in the step-down 
unit; 3) a systolic blood pressure >90 mm Hg; 4) ability to 
! 
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ambulate in the ward; 5) absence of heart failure (i.e., 
absence of a third heart sound, bilateral basal or lung 
congestion on a chest X-ray film); and 6) absence of any 
orthopedic problems that precluded exercise. 
Exercise testing before discharge from hospital (4). An 
exercise test was undertaken by patients before discharge 
from the hospital 8 to 10 days after the infarction. This test 
will be termed the predischarge test in this report. All 
patients were tested on an electrically braked bicycle ergom-
eter (model E022 E1852, Siemens Elema). The ECG (12 
leads) was recorded using the lead system described by 
Mason and Likar (9). A 12 lead ECG was recorded before 
exercise, at the end of each stage of exercise, at the end of 
the exercise and again 5 min after completion of the exercise. 
The ST segment depression and ST slope in three ECG leads 
(leads V I' V 5 and a VF) and the heart rate were monitored 
continuously using a computerized system (model MEl, 
Case Marquette). The load was set initially at 30 Wand 
increased in 20 W stages every 3 min until one of the 
following end points was attained: 1) a heart rate of 130 
beats/min, 2) angina pectoris, 3) horizontal/downsloping ST 
depression >2.0 mm at a point 80 ms after the J point, 4) 
severe dyspnea or fatigue, 5) decrease in systolic blood 
pressure, 6) systolic blood pressure >220 mm Hg, or 7) 
ventricular tachycardia or premature ventricular complexes 
in >25% of the beats. In patients taking a beta-adrenergic 
blocking agent, the exercise test was terminated at 110 W or 
at a heart rate of 130 beats/min, whichever appeared first. A 
decrease >5 mm Hg in systolic blood pressure or a mean 
increase < 10 mm Hg per stage of exercise was considered an 
abnormal blood pressure response (the latter value was 5 
mm for those taking a beta-blocker). However, ability to 
generate a systolic blood pressure> 150 mm Hg was consid-
ered a normal response even if the mean increase in blood 
pressure per exercise stage was < 10 mm Hg. 
Exercise testing 6 to 8 weeks after discharge. The fol-
low-up program has previously been described in detail (8). 
All patients, once admitted to the program, were reviewed 
formally at 6 to 8 weeks and 1 year after discharge. At these 
times they underwent a conventional symptom-limited exer-
cise test on a bicycle ergometer and were evaluated by their 
cardiologist and the cardiac rehabilitation team. This test 
was carried out using an electrically braked bicycle ergom-
eter in the same manner as that described for the predis-
charge test. The end points were also the same as with the 
exception that a fixed target heart rate was not used in the 
second test. This second exercise test will be referred to as 
the postdischarge test in this report. 
Follow-up. At the end of 12 months, the patient data were 
reviewed to establish specifically whether any of the follow-
ing clinically significant coronary events had occurred: 1) 
death, 2) myocardial infarction, or 3) development of unsta-
ble angina pectoris or heart failure necessitating hospital 
admission for further investigation and therapy (e.g., signif-
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icant adjustment of medication, coronary angioplasty or 
bypass surgery). "Unstable angina" was defined as a chang-
ing situation presenting as angina pectoris of recent onset or 
of changing pattern, in either circumstance occurring on 
minimal effort or at rest (10). For the purpose of the present 
analysis, all of these occurrences were classified as "cardiac 
events." In the case of patients who had died, the case 
records were examined and the next of kin were inter-
viewed. A follow-up period of at least 1 year was available in 
145 of the 518 patients. 
Statistical Analysis 
Assessment of predictive accuracy. Two analyses were 
completed. In the first analysis, an attempt was made to 
determine whether the data obtained from the postdischarge 
exercise test improved the predictive accuracy of the statis-
tical model derived from the predischarge test for identifying 
high risk patients. On the basis of previously published 
prognostic indexes (1,6), a series of 26 variables was consid-
ered likely to have a bearing on the outcome in these 
patients. These variables (Table 1) belonged to three cate-
gories: 1) patient characteristics such as age and gender, 2) 
data from the coronary care unit relating to the myocardial 
infarction, and 3) data obtained from the two exercise tests. 
Except for age and highest blood urea nitrogen and creatine 
kinase concentrations observed in the coronary care unit, all 
the variables were discrete. The three continuous variables 
mentioned were subdivided into discrete categories (Table 
1). Some patients underwent additional diagnostic proce-
dures such as thallium scintigraphy during exercise and 
echocardiography. The data from these tests were not in-
cluded in the analyses because the information was not 
available for all the patients. 
An analysis was carried out to predict the outcome at 1 
year from the patient characteristics, data from the coronary 
care unit and data from each of the exercise tests on the first 
145 patients. Thus two separate discriminant analyses were 
obtained using the data from each of the exercise tests with 
the rest of the variables being included in both analyses. 
All of the 26 variables utilized were entered into a 
stepwise discriminant function analysis program (Statistical 
Package for Social Sciences) to obtain the best possible 
discrimination between the two groups (coronary events 
versus no coronary events at 1 year) (11). An Amdahl 
computer was used for high speed analysis. The different 
categories of each variable were assigned numerical values 
(0/1) before entry into the program because only numerical 
values were accepted for analysis by the program. During 
the analysis a single additional variable was entered in tum 
into the set of discriminating variables. The variables en-
tered were selected on the basis of "maximizing" Rao's V, 
a generalized distance measure (10). The program calculated 
the canonical correlation for the discriminant function and 
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Table 1. The 26 Variables Used in the Analyses Together With 
the Categories for Each Variable 
Patient characteristics 
Age, by decade 
Gender 
Data from the coronary care unit 
Location of myocardial infarction: anteroseptal, inferior/posterior, lateral, 
inferolateral, extensive anterior 
Type of infarction: non-Q wave vs. Q wave infarction 
History of ventricular arrhythmia: complex premature ventricular 
complexes, ventricular tachycardia, ventricular fibrillation, no 
significant arrhythmia 
Presence or absence of atrial arrhythmia (atrial fibrillation, atrial flutter, 
supraventricular tachycardia) 
Presence or absence of heart failure or shock, or both, during stay in 
coronary care unit 
Presence or absence of cardiomegaly or lung congestion, or both, in the 
chest X-ray films done in coronary care unit 
Highest level of serum creatine kinase in coronary care unit: <2,000 vs. 
>2,OOOIU 
Highest blood urea nitrogen in coronary care unit: normal vs. elevated 
(>8.0 mmol/liter) 
Presence or absence of: 1) previous myocardial infarction; 2) angina> 3 
months immediately before present infarction; 3) both 
Reciprocal ST -T changes in precordial leads with inferior myocardial 
infarction: presence or absence 
Data from the exercise tests 
Drugs at time of exercise test: beta-blocking agents, calcium antagonists, 
digoxin, diuretics, nil 
Pre-exercise at rest 12 lead ECG: sinus rhythm vs. rest 
Pre-exercise at rest 12 lead ECG: left bundle branch block, right bundle 
branch block, other intraventricular conduction defect, nil 
Number of stages of exercise completed (2:2 min of a 3 min stage of 
exercise considered as a complete stage) 
Presence or absence of typical angina during exercise test 
Presence or absence of significant ST depression during exercise test 
(2: 1.0 mm horizontal, horizontalldownsloping, ST depression at 80 ms 
after the J point) 
Presence or absence of significant (1.0 mm) ST elevation during test 
Presence or absence of abnormal systolic blood pressure response during 
the exercise test 
Presence or absence of atrial arrhythmia during test (supraventricular 
tachycardia, atrial flutter or atrial fibrillation) 
Presence or absence of ventricular arrhythmia during test (premature 
ventricular complexes> IO/min, ventricular tachycardia, ventricular 
fibrillation) 
Presence or absence of rate-dependent bundle branch block during the 
test 
Change in R wave amplitude during exercise in lead V I' 
Change in R wave amplitude during exercise in lead V 5' 
Change in R wave amplitude during exercise in lead avf* 
'For each lead, the change was categorized as follows: decrease (> I mm) 
vs. increase, unchanged or absent R wave. ECG = electrocardiogram. 
the canonical discriminant function coefficients for each of 
the discriminating variables. 
The program also classified each patient into one of the 
two groups (coronary event versus no events) using the 
"jackknife" method of Lachenbruch (12). In this method, a 
single patient is removed and the discriminant function 
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analysis carried out on the remaining patients (n - 1). The 
resulting discriminant function equation was then applied to 
the data from the removed patient to predict the group 
(coronary event or no events) to which the patient belonged. 
This analysis was performed sequentially on each patient 
and the predicted group compared with the actual group in 
each case. This method provides a relatively unbiased 
estimation of the error rate of the discriminant function 
analysis (12). In stage 2 of the analysis the results obtained 
during the postdischarge test were compared with those 
obtained in the predischarge test. Further, prediction of the 
presence or absence of significant ST depression during the 
postdischarge test was carried out by discriminant function 
analyses using the 26 variables available at the time of 
discharge (i.e., patient characteristics, data from the coro-
nary care unit, data obtained from the predischarge test). 
Assessment of new abnormalities detected by the postdis-
charge test. In the second analysis, a direct comparison was 
made of the occurrence of various abnormalities in the two 
exercise tests. 
Results 
Clinical features. This study was conducted on 518 pa-
tients who had had an acute myocardial infarction and 
subsequently underwent a low level predischarge exercise 
test between February 1, 1981 and February 14, 1986. The 
clinical data from these patients are summarized in Table 2. 
Follow-up. Of the 518 patients, the first 145 recruited had 
at least a 1 year period of follow-up. Of these, 10 patients 
died, 8 had a second infarction and 52 had exacerbations of 
symptoms that necessitated major adjustments in manage-
ment during this period. Of these latter 52 patients, 13 
underwent bypass surgery, 3 had angioplasty, 3 developed 
heart failure and 33 developed unstable angina. Thus a total 
of 48.2% of these 145 patients developed a clinically signif-
icant "cardiac event" during the period under review. Of 
these events, 56.9% occurred within 2 months and 80.4% 
within 5 months of the myocardial infarction. 
Predischarge exercise test (Table 3). Five hundred sixteen 
of the 518 patients had sinus rhythm at the time of the 
predischarge exercise test and two had atrial fibrillation. The 
ECG at rest demonstrated right bundle branch block in 17 
patients (3.3%), left bundle branch block in 9 (1.7%) an~ an 
intraventricular conduction defect of indeterminate type in 6 
(1.2%). In the remaining 486 patients the ECG at rest showed 
a normal pattern of conduction. At the time of the exercise 
test, 165 patients (31.8%) were taking a beta-adrenergic 
blocking drug, 65 (12.5%) digoxin and 14 (2.7%) a calcium 
channel antagonist. Sixty-seven patients (12.9%) were taking 
more than one drug, and 215 (41.5%) were taking no medi-
cation. 
The mean work load completed by the group was 70 ± 1 
W. Sixty-four patients (12.4%) were unable to perform more 
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Table 2. Clinical Characteristics of the 518 Patients 
n 
Gender 
Men 445 
Women 73 
Age (yr) 
20 to 30 10 
>30 to 40 44 
>40 to 50 92 
>50 to 60 184 
>60 to 70 146 
>70 42 
History of 
MI 52 
Angina> 3 months 129 
Both 41 
Neither 296 
Location of MI 
Anteroseptal 124 
Lateral 14 
Extensive anterior 57 
Inferior/posterior 280 
Inferolateral 29 
Other 14 
Type ofMI 
QWave 408 
Non-Q wave 101 
Indeterminate 9 
History of heart failure or shock in CCV 79 
History of cardiomegaly or lung congestion on 184 
X-ray film in CCV 
Peak creatine kinase (IUlliter) 
<2000 389 
>2000 m 
Indeterminate 4 
Blood urea nitrogen 
Normal 403 
Elevated III 
Missing 4 
Reciprocal ST changes 
Absent 361 
Present 147 
Indeterminate 10 
Ventricular arrhythmias in CCV 
Complicated PVCs 51 
Ventricular tachycardia 108 
Ventricular fibrillation 20 
Nil 338 
Missing/indeterminate 
Atrial tachyarrhythmia in CCV 
Present 69 
Absent 446 
Missing/indeterminate 
% 
85.9 
14.1 
1.9 
8.5 
17.8 
35.5 
28.2 
8.1 
10.0 
24.9 
7.9 
57.1 
23.9 
2.7 
11.0 
54.1 
5.6 
2.7 
78.8 
19.5 
1.7 
15.3 
35.6 
75.1 
24.1 
0.8 
77.8 
21.4 
0.8 
69.7 
28.4 
1.9 
9.8 
20.9 
3.9 
65.2 
0.2 
13.3 
86.1 
0.6 
CCV = coronary care unit; MI = myocardial infarction; PVC = prema-
ture ventricular contractions. 
than one stage of exercise; 156 patients (30.1%) performed 
four or more stages. Fifty seven patients (11.0%) developed 
angina and 133 (25.7%) developed significant ST segment 
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Table 3. Results From the Low Level Predischarge Exercise Test 
(n = 518) and the Postdischarge Exercise Test (I] = 496) 
Electrocardiogram at rest 
Sinus rhythm 
Atrial fibrillation 
Right bundle branch block 
Left bundle branch block 
Intraventricular conduction defect 
Stage (3 min) of exercise completed 
o to I 
2 
3 
4 
;:::5 
Angina during test 
ST segment depression 
Nil 
In leads involved by MI 
Other area 
Both areas 
ST segment elevation 
Abnormal blood pressure response 
Significant atrial arrhythmia 
Ventricular arrhythmia 
PVC >10/min 
Ventricular tachycardia 
Ventricular fibrillation 
Rate-dependent bundle branch block 
Deaths related to test 
* Abbreviations as in Table 2. 
Predischarge 
exercise test 
(%) 
99.6 
0.4 
3.3 
1.7 
1.2 
12.4 
27.6 
29.7 
24.7 
5.6 
11.0 
74.1 
3.5 
20.5 
1.9 
20.7 
24.7 
3.9 
9.8 
0.0 
0.0 
0.6 
0.0 
Postdischarge 
exercise test 
(%) 
99.7 
OJ 
3.0 
1.4 
0.8 
4.8 
15.2 
21.9 
27.3 
30.7 
13.1 
78.9 
4.3 
15.0 
1.8 
10.5 
15.7 
5.8 
18.2 
0.6 
0.0 
0.4 
0.0 
depression and 107 (20.7%) significant ST elevation during 
the exercise test. One hundred twenty-eight patients (24.7%) 
demonstrated an abnormal systolic blood pressure response 
duririg the test. Fifty-one patients (9.8%) developed signifi-
cant ventricular arrhythmia during exercise (premature ven-
tricular complexes > 10/min; none developed ventricular 
tachycardia or fibrillation). Twenty patients (3.9%) devel-
oped a significant atrial arrhythmia (supraventricular tachy-
cardia, atrial fibrillation or atrial flutter). Three patients 
(0.6%) developed a rate-dependent bundle branch block 
during the test. There were no deaths related to the predis-
charge exercise test. 
Postdischarge exercise test (Table 3). Of the 518 patients 
who had a predischarge exercise test, 496 underwent a 
symptom-limited postdischarge exercise test 6 to 8 weeks 
after the myocardial infarction. The 22 patients who did not 
undertake a postdischarge exercise test included 9 who died 
during the interim period, 6 who were referred back to other 
centers, 4 who failed to keep appointments but were known 
to be alive and 2 who refused to undertake the exercise test. 
One patient insisted on a treadmill exercise test and was 
excluded from the analysis. Four hundred ninety-four pa-
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Table 4. Standardized Canonical Discriminant Function 
Coefficients for the Variables Selected for the Discriminant 
Function Equation 
Variable 
Chest X-ray film in coronary care unit 
(cardiomegaly or congestion) 
Type of myocardial infarction (non-Q wave 
vs. Q wave) 
Change in R-wave amplitude in lead V5 
during predischarge test (decrease vs. 
rest) 
History of myocardial infarction or angina 
Angina during predischarge test 
Atrial arrhythmia during predischarge test 
Location of myocardial infarction 
Number of stages of exercise completed in 
postdischarge test 
Coefficient 
Predischarge 
Test 
+0.6756 
+0.4282 
+0.4264 
+0.4128 
+0.3988 
+0.3554 
Coefficient 
Postdischarge 
Test 
+0.6570 
+0.4917 
+0.6367 
+0.3993 
-0.2890 
The magnitude of the coefficients denotes the relative importance of each 
variable. 
tients had sinus rhythm at the time of the postdischarge 
exercise test; two patients had atrial fibrillation. The ECG at 
rest demonstrated right bundle branch block in 15 patients 
(3.0%), left bundle branch block in 7 (1.4%) and an intraven-
tricular conduction defect of indeterminate type in 4 (0.8%). 
In the remaining 470 patients the ECG at rest showed a 
normal pattern of conduction. At the time of the exercise 
test, 199 patients (40.l%) were taking a beta-adrenergic 
blocking drug, 63 (12.7%) digoxin and 147 (29.6%) a calcium-
channel antagonist. Seventy-two patients (14.5%) were tak-
ing more than one drug. One hundred sixty patients (32.2%) 
were not taking any medication. 
The average work load completed by the group was 73 ± 
2 W. Twenty-four patients (4.8%) were unable to perform 
more than one stage of exercise; 287 (57.9%) performed 
four or more stages. During the test 65 patients (13.1%) 
developed angina; 104 patients (21.0%) developed significant 
ST segment depression and 52 (10.5%) significant ST de-
pression. Seventy-eight patients (15.7%) demonstrated an 
abnormal systolic blood pressure response during the test. 
Ninety patients (18.1%) developed premature ventricular 
complexes > 1O/min, 3 (0.6%) ventricular tachycardia, 29 
(5.8%) a significant supraventricular arrhythmia (supraven-
tricular tachycardia, atrial fibrillation or atrial flutter) and 2 
(0.4%) a rate-dependent bundle branch block during the test. 
There were no deaths related to the postdischarge exercise 
test. 
Discriminant function analysis: predischarge exercise test 
(Table 4). The results of the analysis have been previously 
reported in detail (4). The variables providing the best 
separation between patients with a coronary event and those 
with no coronary event during the 1 st year after the myo-
cardial infarction are listed in Table 4 together with the 
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standardized canonical discriminant function coefficients for 
these variables. These coefficients (sign ignored) represent 
the relative contribution of each variable to the discriminant 
function. The sign (in this case all positive) merely denotes 
whether the variable is making a positive or negative contri-
bution to the risk. Presence of cardiomegaly or lung conges-
tion in the chest X-ray films taken in the coronary care unit 
was the most important variable in the discrimination with a 
standardized discriminant function coefficient of 0.6756. The 
canonical correlation coefficient for the discriminant func-
tion was 0.468. The group centroids (mean of the discrimi-
nant scores) were: no event group = -0.49944, coronary 
event group = 0.55242. The "jackknife" procedure applied 
to the discriminant analysis described correctly predicted 
72.6% of those without an event and 71.2% of those who 
developed an event. Thus the overall predictive accuracy 
was 71.9%. 
Discriminant function analysis: postdischarge exercise test 
(Table 4). The data from the coronary care unit, the data 
from the postdischarge test completed 6 to 8 weeks after 
discharge and the patient characteristics were entered into 
this analysis. It defined the following variables as providing 
the best separation between those with a coronary ev~nt and 
those with no coronary event during the 1st year after 
myocardial infarction: 1) type of myocardial infarction 
(MI1Y)-non-Q wave versus Q wave, 2) history of myocar-
dial infarction or angina (HOMI), 3) cardiomegaly or lung 
congestion in the chest X-ray films obtained in the coronary 
care unit (CXR), 4) location of myocardial infarction (ante-
rior versus other sites) (MILO), and 5) number of stages of 
exercise completed during the postdischarge exercise test 
(LOAD2). The standardized canonical discriminant function 
coefficients for the discriminating variables are given in 
Table 4. The canonical correlation coefficient for the dis-
crimiinant function was 0.449. 
The discriminant function equation was as follows: dis-
criminant score (DS) = l.322311(HOMI) + 1.479809(CXR) + 
0.8893437(MILO) + 1.178089(MITY) - O.l973370(LOAD2) 
- 0.7350014; (the last value is a constant in the equation). 
The group centroids (mean of the discriminant scores) were: 
no event group = -0.45355, coronary event group = 
+0.54903. The "jackknife" procedure applied to the discrim-
inant analysis previously described predicted correctly 
71.0% of those without an event and 71.9% of those who 
developed an event. Thus the overall predictive accuracy 
was 71.4%. 
Changes of the predictive accuracy by combining the data 
from the exercise tests. The data from the coronary care unit, 
predischarge test and postdischarge test were entered into 
the analysis here. This analysis defined the following varia-
bles as providing the best separation between those with a 
coronary event from those with no coronary event during the 
1st year after myocardial infarction: 1) history of myocardial 
infarction or angina, 2) cardiome~aly or lung congestion in 
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Table 5. Comparison of the Outcome Variables Between the 
Predischarge and the Postdischarge Exercise Tests in the 496 
Patients Who Had Both Tests 
Predischarge Exercise Test 
Angina 
Postdischarge test 
Absent 
Present 
ST segment depression 
Postdischarge test 
Absent 
Present 
Abnormal SBP response 
Postdischarge test 
Absent 
Present 
ST segment elevation 
Postdischarge test 
Absent 
Present 
Ventricular arrhythmia 
Postdischarge test 
Absent 
Present 
Atrial arrhythmia 
Postdischarge test 
Absent 
Present 
Absent 
406 
36 
335 
31 
335 
43 
379 
8 
493 
456 
19 
Present 
24 
29 
52 
73 
83 
34 
60 
43 
o 
o 
10 
10 
Missing patients denote results that were indeterminate in either test. SBP 
= systolic blood pressure, 
the chest X-ray films obtained in the coronary care unit, 3) 
location of myocardial infarction, 4) type of myocardial 
infarction, 5) presence of elevated blood urea nitrogen in the 
coronary care unit, 6) decrease of R wave amplitude in lead 
V 5 during the predischarge test, 7) presence of abnormal 
systolic blood pressure during the predischarge test, 8) 
presence of angina during the predischarge test, and 9) 
number of stages of exercise completed during the postdis-
charge test. Overall predictive accuracy was 75,0%, 
Direct comparison of variables in the two exercise tests 
(Table 5). In 366 patients who did not develop significant ST 
segment depression during the predischarge exercise test, 
the test remained negative at the postdischarge test in 335 
(91.5%). Thus in only 8.5% of the patients whose test was 
initially negative did the second test turn positive. In the 125 
patients whose test was initially positive, the second test was 
negative in 73 patients (58.4%). Similarly, of the 442 patients 
who did not manifest angina at the predischarge test, 406 
(91.9%) remained angina-free at the postdischarge test. 
Similar results were obtained with ST segment elevation and 
the systolic blood pressure response during the two exercise 
tests, with only 2.1 and 11.4% changing from normal to 
abnormal, respectively. 
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Discussion 
Assessment of prognosis after myocardial infarction. It is 
the usual practice in many tertiary care institutions to 
undertake predischarge exercise testing in patients who 
recover from an acute myocardial infarction (1,2,5). It is 
recognized that the patients who are able to undertake such 
a test have a low mortality rate over the first 12 months, 
although their morbidity over the same period is significant 
(1,2). There have been several attempts at defining statistical 
models that assist in identifying patients who experience 
such a morbidity to direct medical follow-up care toward 
them. Many of the variables that constitute these statistical 
models are derived from information gathered from exercise 
tests. As such, sequential exercise tests figure increasingly in 
the follow-up programs for these patients. 
The findings of the present study, whereas confirming the 
low mortality over a 12 month period, also emphasize the 
high morbidity in these patients. Approximately 50% of 
these patients developed a significant cardiovascular event 
that required major modifications in management (4). In 
addition, the majority of these events occurred within the 
first few months of the initial infarction (56.9% of the events 
within 2 months; 80.4% within 5 months). 
The statistical model defined by the discriminant function 
analysis presented here suggests that it is possible to identify 
a subset of individuals who are likely to develop clinically 
significant events. The individual factors that were defined in 
the present study as having a bearing on prognosis have been 
identified also in several other prognostic indexes reported 
previously (6,7). The new feature of the present study is its 
application to individuals within a group that excludes 
individuals at an enhanced risk. Such patients not only enroll 
in cardiac rehabilitation programs but also feature in the 
majority of early and late entry secondary prevention trials 
(13-15). Further, as the discriminant score can be calculated 
for each patient, the predicted 1 year outcome can be 
ascertained for anyone individual within the group. 
In the present study, patients on digoxin and those who 
had a left bundle branch block also were included. In this 
group of patients the ST segment change during exercise is 
unlikely to have any predictive power, although other fac-
tors such as chest pain during exercise may be helpful. In 
these patients, radionuclide imaging during the exercise test 
(e.g., thallium-200 may improve the predictive accuracy. 
Role of the low level predischarge exercise test. The 
present study confirms the overall safety of the low level 
predischarge exercise test as observed by others (1,6). Even 
after using less stringent inclusion criteria (absence of chest 
pain for only 2 days preceding the test) there were no serious 
complications as a result of the test (no death, cardiac arrest 
or sustained ventricular tachycardia). Thus, in view of the 
useful prognostic information obtained, the risk-benefit ratio 
remains low. In patients with chest pain after infarction, a 
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low level exercise test could be utilized to select those with 
typical angina or ST depression, or both, during exercise. 
However, in tertiary care institutions, proceeding to coro-
nary angiography without a low level test in those patients 
with typical angina after infarction will be a suitable alterna-
tive. 
Clinical implications. It was found that in terms of assess-
ing the prognosis at 12 months postinfarction, the additional 
information obtained from the exercise test undertaken 6 to 
8 weeks after discharge was of little importance relative to 
the predischarge exercise test. The predictive accuracy for 
coronary events during the 1 st year was 72% using data from 
the predischarge exercise test and 71 % using the data from 
the postdischarge exercise test. Combining the data from the 
two exercise tests revealed an overall predictive accuracy of 
75%. Thus the overall predictive accuracy was not enhanced 
to a significant extent. Further, because a significant propor-
tion of coronary events occur during the early postinfarction 
period (57% within 2 months) as previously noted, any small 
additional predictive power is unlikely to be useful in prac-
tice. 
This finding is supported by the information relating to 
potentially useful information that could be derived from 
exercise tests done during this period. For instance, the 
proportion of tests showing ST depression or angina was 
similar. It was found that 91.5% of patients who did not 
develop ST depression at the predischarge exercise test 
remained so at the second test. Also, 92% of patients who 
did not develop angina at the first test did not at the second 
test. Thus, the yield of additional significant abnormalities in 
patients who have not developed ST depression or angina at 
the predischarge test is not significant. It is suggested that 
the 6 to 8 week exercise test should not be undertaken in a 
routine fashion and should be limited to those patients in 
whom new symptoms such as a change in the pattern of 
chest pain has appeared or in whom there is a specific 
indication such as the commencement of a program of 
physical conditioning. However, in new patients who are 
referred for evaluation to a tertiary care center (from periph-
eral hospitals) without having undergone a predischarge test, 
the 6 to 8 week postdischarge test is useful in identifying 
patients at high risk for coronary events. Furthermore, a 
symptom-limited test may provide useful information re-
garding functional capacity for occupational and leisure 
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activities as well as provide a psychologic support to help the 
patients return back to a relatively normal life. 
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